In spite of several studies of Stachys species, the literature lacks any information about the constituents of S. yemenensis Hedge. We report here the isolation of a new sesquiterpenetriol, stachytriol (1), along with the known compounds β-sitosterol (2), ursolic acid (3), penduletin (4), and benghalensin B (5). The structure elucidation of all isolated compounds was performed by extensive 1D and 2D NMR spectroscopic investigation.
1 NMR signal assignment of stachytriol (1) were performed using widely accepted strategies [21, 22] . Only the relative configuration of 1 can be determined by NMR investigation. Therefore, the structure elucidation started with the assumption that H-5 is α, and the positions of the other hydrogen atoms and substituents are given in this respect. Well separated signals of the geminal 6-protons appeared NPC Natural Product Communications in the spectrum, both with double doublet (dd) multiplicities. The 1 H, 1 H COSY cross-peaks revealed that H-6β (δ = 1.54 ppm) is antiperiplanar with respect to H-5 according to the value of J (H-5α, H-6β) = 12 Hz; the coupling J (H-6β, H-7) is less than 1 Hz, indicating a dihedral angle H-6β -C-6 -C-7 -H-7 of about 90 to 110°. The J (H-6α, H-7) coupling was found of ca 8 Hz, in accord with a dihedral angle of 10 to 20°; i.e. H-7 is in an α position. The protons of one of the geminal methyl groups (H-13; δ = 1.19 ppm) showed a NOESY cross-peak correlation with the two 6-protons, whereas the other one (H-12; δ = 1.30) correlated with H-8β and H-9β. This fact indicates a prefered conformation of the side-chain around the C-7 -C-11 bond. Considering the NOE proximities of H-15 with both 6-protons and the absence of any H-4/H-6 NOESY cross-peaks, we concluded that the methyl group 15 is in a β-position. The next step of the structure elucidation was the determination of a cis or trans type of ring junction. Due to the restricted flexibility of seven-membered rings, a coupling pattern of H-5α, H-6α, H-6β and and H-7α atoms, as discussed above, is not possible in a trans-junction, but is compatible with cis. It is worth mentioning that the proton signal of methyl 14 gives strong NOE cross-peaks with both H-2 and also with both H-9 nuclei providing further support for a structure where the methyl 14 is in an α position. The seven-membered ring of 1 adopts a twist-boat conformation, as shown in Fig. 1 , because this conformation creates a short distance between 10-β-OH and 11-OH allowing a stabilizing hydrogen bond.
Experimental
General: Column chromatography was performed using silica gel (70-230 mesh, Merck). TLC and preparative TLC were carried out on TLC aluminum sheets with layers of silica gel 60 F 254 (Merck) and chromatograms were either examined under UV-light at 256 and 360 nm in the case of the preparative technique and developed with 10% sulfuric acid followed by heating at 100ºC for 1 min. in the case of TLC examination. NMR spectra were recorded in CDCl 3 (1, 2, 4, 5) and in CD 3 OD (3) using 5 mm Shigemi sample tubes on a Bruker Avance DRX-500 spectrometer. Chemical shifts are given on the δ-scale and were referenced to TMS. In the 1D and 2D (COSY, NOESY, ROESY, HMQC, HSQC, HSQC-TOCSY, HMBC) NMR experiments, pulse programs were taken from the Bruker software library. Mass spectra were prepared by ESI-TOF-MS on a LCT (micromass) system with a dualelectrospray ion source combined with a Waters Alliance 2695 HPLC unit. 
Extraction and isolation:
The dried fine powder of Stachys yemenensis (280 g) was directly extracted until exhaustion with methylene chloride; the solvent was removed under reduced pressure to yield (12.5 g) of viscous residue. This was adsorbed onto a sufficient quantity of silica gel and applied to a column packed with silica gel. This was eluted initially with n-hexane and the polarity was then increased by gradual addition of ethyl acetate. The eluted fractions were examined using TLC, and the common fractions were collected. Fractions 22-26 (68 mg), eluted with a mixture of n-hexane and ethyl acetate (8:2), contained one major compound. This was subjected to silica gel column chromatography and eluted with n-hexane-ethyl acetate (85:15). Fractions, each of 5 mL, were collected, from which 1 (6 mg) was isolated.
From fractions 39-43, obtained by further elution from the main column with n-hexane-ethyl acetate (75:35), 74 mg was obtained. This was fractionated using preparative TLC on silica gel plates, eluting with n-hexane: ethyl acetate (75:35), to give a mixture of two unseparated monoterpenes (8 mg) consisting, from NMR spectroscopic evidence, of the known (1S, 2S, 4R)-1-methyl-4-(1-methylethenyl)cyclohexane-1,2-diol (or its enantiomer) [14] and 5-(1-hydroxy-1-methylethyl)-2-methyl-2-cyclohexen-1-one [15] . Fractions 51-56, obtained by elution of the main column with a mixture of n-hexane and ethyl acetate (65:35), gave 35 mg of crude substance, which was crystallized from hot methanol to give needles of β-sitosterol (2; 15 mg) [16, 17] . MP: 143ºC. Due to the close similarity of the NMR spectroscopic data of the 24-epimers β-sitosterol (24R) and clinasterol (24S), the identity of compound 2 was proven by cochromatography and mixed melting point with authentic β-sitosterol.
Fractions 62-69, obtained by further elution of the main column with the same solvent polarity, gave 110 mg of crude residue, which was purified using a small silica gel column and eluted by the same solvent system (65:35); 5 mL fractions were collected. From these, ursolic acid (3; 29 mg) was obtained.
Fractions 81-88, obtained by elution of the main column by n-hexane-ethyl acetate (6:4), gave 123 mg, which was subjected to repeated silica gel column chromatography, using the same solvent system, to give penduletin (4; 18 mg) [19] .
Elution of the main column using n-hexane-ethyl acetate (1:1), gave fractions 98-103 (44 mg), which, by preparative TLC using n-hexane-ethyl acetate (55:45), gave benghalensin B (5; 4 mg) [20] .
Stachytriol (1) MP: 246-247ºC. 1 
